implementing ICTs is critical for both suppliers and buyers in order to create maximum value and to develop strategic relationship. This paper thus attempts to: 1) identify buyers' EBS requirements for their suppliers; 2) understand the influence of ICTs applications on EBS requirements; and 3) investigate the impact of EBS requirements on buyers and suppliers business collaboration. The rest of this paper is presented in five sections.
Following a review of relevant literature in Section 2, Section 3 presents research methodology. The data analysis is provided in Section 4, while Section 5 discusses the findings and implications for both researchers and practitioners. Finally, Section 6 provides a summary and suggestions for further research.
Literature Review and Hypothesis Development
EBS comprises all information-based interactivities between the buyer and the supplier via ICTs that lead to the completion of business transactions (Vergidis et al., 2008; Yang et al., 2010) . With the rapid development of ICTs, both researchers and practitioners have focused on how business services can be used strategically in electronic commerce (e.g. see Bolton et al., 2003; Rosenzweig and Roth, 2007; Oliveira and Roth, 2012) . However, due to the complexity of business services and ICTs, there are few clearly defined and tangible cues for EBS. Little is known about the operations and capabilities needed for provision of EBS (Oliveira and Roth, 2012) . The supplier thus has great difficulties in providing EBS effectively. The complexity of EBS requirements can be further explained using a gap model. In view of the elusive and indistinct nature of service quality, Parasuraman et al. (1985) developed a service quality model to measure the differences between expectations and perceptions of the actual business-to-customer service.
Building on this gap model, four gaps between a buyer and a supplier can be highlighted for current ICT-focused environment (see Figure 1 ): Gap 1 is between a buyer's expected service and a supplier's understanding of the buyer's expectations. Gap 2 is between the supplier's understanding and the supplier's actual service offering. Gap 3 is between the supplier's actual service offering and the buyer's perceived service. Gap 4 is between the buyer's perceived service and its expected service. While Gap 2 and Gap 4 are services within the buyer and the supplier internally, Gap 1 and Gap 3 are services traversing the boundaries between the buyer and the supplier. Also, Gap 1 is an understanding gap, which is an initial step for the supplier to provide the service as the buyer has expected. Parasuraman et al., 1985) The application of ICTs has offered opportunities to provide various EBS (e.g. Avlonitis and Karayanni, 2000; Danese, 2007) , thus transforming the inter-organisational business processes and even creating entirely new business models (Bartezzaghi and Ronchi 2005; Wiengarten et al., 2013) . The resultant increased information visibility has also reduced Gap 1 and Gap 3 in Figure 1 . However, many companies have difficulty in leveraging this in their EBS, where in many cases the services provided by the supplier do not meet the buyer's expectations (Yang et al., 2010) . To address this, the suppliers need to have a better understanding on the buyers' service requirements and utilise the appropriate ICTs to provide them effectively. In fact, understanding EBS requirements and reducing Gap 1 is the first step for the suppliers to identify more opportunities and design services within time and cost constraints and satisfy the buyer effectively (Nordin, 2008) . It is essential for the suppliers to identify the buyers' expectations and then match their business performance with the buyers' requirements. The understanding of buyers' requirements is also critical for continuous process improvement and business process reengineering (Hammer, 1990; Vergidis et al., 2008) .
Figure 1 E-business service gaps model (adapted from

Impact of ICTs on E-Business Service
ICTs are a combination of technologies, applications, processes, business strategies and practices necessary to do business electronically (Johnson and Whang, 2002; Cagliano et (Anderson et al., 1997; Auramo et al., 2005) . ICTs also facilitate joint decision making and allow better inter-organisational coordination including sourcing, procurement, and order fulfilment (Kehoe and Boughton, 2001; .
ICTs have been widely recognised to help short-term business partners to gather, store, analyse and manipulate information, speed up single transactions or integrate complex business interactivities and support functional integrations (Cagliano et al., 2003) . ICTs applications allow buyers and suppliers to apply more effective practices and provide buyers and suppliers with continuous interactivities and further develop collaboration towards tighter integration (Vakharia, 2002; Adebanjo and Laosirihongthong, 2014) .
ICTs also enable a shared understanding of the inter-organisational interactions by providing a set of specifications. Anderson et al. (1997) point out that it is necessary to develop an ICT strategy between buyers and suppliers that supports multiple levels of decision making and gives a clear view of the flow of products, services, and information.
However, while offering opportunities for new forms of service and transactions between organisations (Evans and Wurster, 1997) , ICTs applications have brought a new set of challenges to both the supplier and the buyer, e.g. in tracking or further improving EBS (Yang et al., 2010) . They have compelled organisations to examine their strategies and adapt their ways of undertaking business. Danese (2007) further points out that ICTs are particularly important when business partners come to design a collaboration process, and activate different supply chain activities. Fragmented ICTs applications constrain information flow and activity coordination between a company and its business partners (Barua et al., 2004) . Within a supply chain context, this goes beyond the operability between business partners using different ICTs applications. For example, a company's ICTs-based platform should provide the capability to generate supply chain-wide visibility of processes and coordinate supplier-and customer-facing processes with its internal organisational processes (Rai et al., 2006) . In this context, the applications of ICTs may become an additional criterion for supplier selection. Also, high environmental uncertainty requires the greater information processing capabilities of a relationship, which, in turn, calls for the grater intensity and scope of the use of ICTs applications between the buyer and the supplier (Bensaou and Venkatraman, 1995) . Along these lines, we propose:
Hypothesis 1: Buyers' ICTs applications influence their EBS requirements.
E-Business Service and Supplier Importance
While the advantage of long term relationships has been well researched, Goffin et al. (2006) point out that much of the literature has implied that a long-term relationship is desirable without proper consideration of the contextual factors influencing its effectiveness. Cox (2004) supports this, arguing that collaboration is not a panacea for the whole of the supplier base. The buyer should manage its supplier base as a portfolio of different types of suppliers (Petroni and Panciroli, 2002) . This viewpoint is supported by transaction costs theory, which holds that buyers and suppliers have two basic alternatives to consider -market transactions versus hierarchy transactions in order to economise their transaction costs (Williamson, 1975; Croom, 2005) . If transaction costs are high, the buyers tend to choose integration and control transaction processes by close supervision with a long-term business relationship or partnership. If the transaction has no specific investments involved then a short-term business relationship will be preferred.
In addition, contingency theory also supports this point of view (Skinner, 1969) .
Contingency theory is based on the assumption of matching organisational resources with the corresponding environmental context and a belief that there is no universal set of choices that is optimal for all businesses (Gingsberg and Venkatraman, 1985) . That is, different business relationships could help business organisation achieve different objectives.
Buyer-supplier relationships may also be classified according to the ability to absorb the information from business partners to achieve short-term operational efficiency and/or longer-term new knowledge creation . This is particularly relevant to EBS which emphasises the effectiveness of ICTs-supported interorganisational partnerships. For example, the quality of EBS may be constrained by the partner interface-directed information system, which influences the company's ability to acquire, assimilate and transform rich information from its partners. New knowledge creation can be observed in the form of new products and services, and new ways to make or deliver products and services. That is, it is pursued to achieve long-term competitiveness in conjunction with its business partners. Mutual adjustment would also be expected to be oriented towards such partnerships (Bensaou and Venkatraman, 1995) .
The results from relationship-specific investments may also be realised over a long period of time.
Based on the above discussions, we would expect that a buyer has different EBS requirements for its more important suppliers (with higher volume purchasing, and a longer-term relationship) from its less important suppliers. We thus hypothesise:
Hypothesis 2: A buyer's EBS requirements vary with service types of supplier (i.e. more or less important suppliers).
E-Business Service and Business Collaboration
Business collaboration is a long-term partnership where the parties work together, share information, resources and risks, and make joint decisions to accomplish mutual beneficial outcomes (Bowersox et al., 2003 and Lehoux et al., 2014) . Indeed, companies are increasingly developing collaborative relationships (van de Vijver et al., 2011). Dyer and Hatch (2006) have shown the kind of competitive advantage that can be created by looking at the collaborative relationships between Toyota and its network of suppliers.
The importance of managing and developing collaborative buyer-supplier relationships has particularly been stressed in the SCM literature (e.g. Harland, 1996; Stank et al., 2001; Lee et al., 2000) . Studies have elaborated on the critical role of ICTs in supply chain efforts to manage supply chain activities and partnerships (e.g. Avlonitis and Karayanni 2000; Hill and Scudder, 2002; Devaraj et al., 2007; Rai et al., 2006) . For example, cooperative and collaborative efforts (through a high level of information exchange enabled by Web technologies and portals for customers and suppliers) between supply chain partners have been suggested as critical to improved coordination of allocated resources and activities across the chain (Lee et al., 2000; Fynes et al., 2005; Rai et al., 2006; Lehoux et al., 2014) .
It should be noted that buyer-supplier relationships require substantial resources (Dwyer et al., 1987; Storey et al., 2005) and are not always appropriate (Goffin et al., 2006) . Companies may also utilise a mix of the various configurations across their portfolio of different relationships (Petroni and Panciroli, 2002) . This is further complicated within an e-commerce environment where buyers and suppliers have become more visible. For example, spot-market transactions can provide an easy and cost effective access for alternative business partners, and thus create a challenge in maintaining a collaborative relationship (Vaaland and Heide, 2007) . In practice, while
ICTs are suggested to facilitate greater buyers and suppliers collaboration including SCM practices (Vakharia, 2002; Adebanjo and Laosirihongthong, 2014) , it is not uncommon to see that many buyer-supplier relationships may not even go beyond the placing of order and its delivery particularly in commodity purchasing regardless of duration of relationships. In a broad context, Goffin et al. (2006) argue that the variety of conditions that lead to and affect collaborative relationships is not well understood. Here we are interested in the extent to which EBS influences buyer-supplier business relationship development. Within the e-business environment, the Gap 1 (in Figure 1 ) would be reduced for perceived experience and expertise and competence of suppliers. We would expect that the buyer can leverage this by setting certain EBS requirements, which could provide a basis for further collaborative relationship development. Accordingly, the supplier can determine the degree of commitment to meet the requirements. Stated differently, Hypothesis 3: EBS requirements influence buyers and suppliers business collaboration.
In summary, Figure 2 presents our research framework, with the hypotheses we have proposed.
Figure 2 Research Framework
Methodology and Data Collection
A questionnaire survey was adopted for this research because it is deemed to be the most efficient way of reaching a large number of respondents. All close-ended questions were measured on a five-point Likert scale. In order to examine whether the questionnaire accomplished study objectives or prevented the inclusion of some obvious questions that might reveal avoidable ignorance of the investigator, the questionnaire was reviewed and pilot tested by academics and practitioners. All question items are based on the existing literature (e.g. Nurmilaakso, 2008; Stanworth, 2012) . While there are different ways to classify different types of suppliers, such as the involvement in new product development, the importance in overall performance, and product categories (Ziropli and Caputo, 2002) , in this paper the suppliers are divided into two groups-the more important suppliers (MIS) and the less important suppliers (LIS) according to the duration of their business relationships with the buyer and the volume of annual purchase.
The final survey instrument (see the Appendix) was sent to 500 UK Telecommunication manufacturers selected from online databases. The sample size was decided after considering the expected response rate, the requirements for performing statistical analysis and survey costs. The key reasons for selecting the telecommunication industry are its increasingly competitive business environment and the most complex and diverse business activities, which need high quality of EBS. In addition, telecommunication manufacturers take a leading position of ICTs applications to facilitate EBS (Yang et al., 2010) . The target respondents for the survey were middle- level operations/production/supply chain managers, who are in the best position to answer the questions of this survey because of their experience, expertise, and access to data.
Data Analysis
The data analysis in this research was carried out using the SPSS 11. Powell, 1995) . Participating companies vary greatly in terms of the number of employees, gross annual turnover, and the applications of ICTs (see Table 1 and 2), which well represent the industry. and Overton (1977) . Based on questionnaire returned times, two group data were formed by twenty respondents from earlier and later waves respectively. These two group data were compared in terms of number of employees and gross annual turnover by Chi-square analysis, and the length of their relationships and the purchase volumes by t-tests respectively. All the significance values are above 0.05 (ranging from 0.15 to 0.59 and from 0.65 to 0.95), which indicate that there are no statistically significant differences in the characteristics across earlier and later respondents. This gives added confidence to the view that the data obtained from the survey is representative of the population.
Hypothesis 1: Buyers' ICTs Applications and Their EBS Requirements
To determine whether there are different EBS requirements when the buyers apply different ICTs, we performed a cluster analysis. Both hierarchical and non-hierarchical cluster methods were used in the analysis as suggested by Hair et al. (1998) in order to cluster observations into groups. After the hierarchical analysis, a K-mean cluster analysis (a non-hierarchical clustering technique) , of information related services (including brochure-type website for marketing purpose, online buying and selling function and emarketplace) and collaboration related service (including integrated information system and partner-specific software) was performed. The results in Table 3 show that the 121 respondents were assigned to three clusters in the K-mean cluster analysis. To assess whether the means of the two factors were significantly different across the three clusters, Analysis of variance (one-way ANOVA) was performed. The results from the cluster analysis suggest that a buyer with different ICTs applications has different EBS requirements for their MIS. There are three types of ICT applications. The first type (n=16), labelled basic ICTs applications forwarders, accounts for 13.23% of the sample.
The buyer with this type of ICTs applications has very low EBS requirements on information service requirements (mean< 2.0). 35.53% of the samples (n=43) are labelled e-marketplace applications. This group expects a medium level of requirements on information service and collaboration service (3.00<mean<3.20). Accounting for 51.23%
of the sample, the largest of the ICT applications (n=62) is to apply specific software for their own companies and their business partners. The buyer with this type of ICTs applications is expecting very high EBS for both information (mean=4.14) and collaboration (Mean=4.30). Their high expectations suggest that they are emphasising EBS, and require their supplier to provide a wide variety of EBS dimensions.
Table 3 ANOVA statistics and cluster means for MIS and LIS
The same methods have been applied to LIS, however the cluster mean difference is not significant in ANOVA test (see Table 3 ). That is, Hypothesis 1 is partially supported in this study.
Hypothesis 2: Service Types of Supplier and Buyers' EBS Requirements
To measure the different EBS requirements from MIS and LIS, there are eight variables developed along the inter-organisational business processes. The targets of the survey were requested to indicate, using a five-point Likert scale where 1=very low expectation and 5=very high expectation, the extent to which they expected EBS from their MIS and LIS on all eight dimensions. Table 4 summarises the results. The independent t-test was applied to analyse the statistical difference between LIS and MIS for testing equal variance. P value (less than 0.05), while alpha value was set at 0.05, was considered as a statistically significant difference. The t test results in Table 5 indicate the buyers' different EBS requirements for MIS and LIS, which support Hypothesis 2. In addition, we conducted a Principal Component Analysis to assess the dimensionality of the eight dimensions that underpin the EBS requirements for MIS and LIS respectively. The initial factors solution for MIS resulted in three factors with eigenvalues greater than unity. The three-factor solution for the eight dimensions accounted for 71.07% of the variance. To purify the list, dimensions with loadings of 0.50 or greater on more than one of the factors were eliminated. Table 6 shows a list of seven dimensions with a clear factor structure in two factors. These dimensions account for 62.19% of the variance and no dimensions have loadings of 0.50 or above in more than one factor. The table also shows a list of five dimensions for LIS with a clear factor structure in one factor, which account for 63.20% of the variance and no dimensions have loadings of 0.50 or above in more than one factor. The results of a reliability test also show that the derived factors are reliable.
The two identified factors are summarised as follows: Factor 1 -Information Service: it accounts for 22.18% of the total explained variance and is associated with such service elements as access to information from website, and online order and payment.
Factor 2 -Collaboration Service: it accounts for 40.00% of the total explained variances and consists of service elements relating to delivery, inventory, production, product design and further collaboration. 
Hypothesis 3: The Impact of EBS Requirements on Business Collaboration
To determine if the buyer's EBS requirements influence future buyer-supplier business relationship development, the target respondents were requested to rate on a five-point
Likert scale (where 1 = very low and 5 = very high). Table 7 and Table 8 show that their expectations on eight dimensions are spanning differently. Table 9 indicate that significant differences existed in all of the eight dimensions for all types of MIS and LIS groups. In sum, MIS appears to have higher expectation (3.32<mean<4.48) on business collaboration than LIS does (1.93<mean<2.97). The buyer has the highest expectation for their MIS on "view the relationship as a long-term" for Group 3 (mean=4.48), and followed by "believe the relationship with them is profitable" for Group 2 (mean=4.31). The first group of LIS is found to have the lowest level of "share risks" (mean = 1.93). The services requirements for MIS on business collaboration were further tested using linear regression. Linearity and equality of variables were assessed and confirmed through plotting the standardised residuals against the standardised predicted values. The correlation coefficients are above threshold of 0.70. R 2 is 0.68 at the significance level of 0.021. and explore alternative sources of supply through instant and efficient access (Zhu and Kraemer, 2005) . It is thus common for the manufacturer to enhance sourcing leverage over its LIS (Saeed et al., 2005) . As a result, the influence of buyers' ICTs applications on their EBS requirements may not be significant. By contrast, in a relationship involving MIS, both the buyer and the suppler are required to make significant relationship-specific investments (e.g. in physical and human assets) (Azadegan, 2011; Krause and Ellram, 2014) . These relational investments enable them to become more aware of each other's culture, work habits and technological sophistication (Azadegan, 2011) . Our findings further reveal that, by examining the relationship between the buyer's ICTs applications and EBS, the supplier can direct its activities to better fitting the needs and expectations of the buyer. Indeed, the literature has largely ignored the role of an organisation's business partners' ICTs applications in the value creation process (Barua et al., 2004) .
Our findings also lend support to the importance of specific ICTs applications for buyersupplier collaboration (Wiengarten et al., 2013) .
The data analysis further supports Hypothesis 2, which suggests that, based on the business relationship duration and the purchasing volume with the suppliers, the buyers have different service requirements on service types of suppliers. In general, the buyer has higher expectations for MIS than LIS. These findings are unsurprising, given that in today's business environment, increasingly the buyer's satisfaction in a long-term, collaborative buyer-supplier relationship does not merely depend upon reliable deliveries of actual goods or the flow of goods transactions (Goffin et al., 2006; Azadegan, 2011) .
For suppliers, the implication is that they should analyse how important their relationship is to each individual customer (buyer), which can then provide guidance on the design for the supplier's ICTs applications. This reinforces Oliveira and Roth (2012) , who argue that, for EBS, ICTs applications must be developed to facilitate different business customer relationships. It is also in line with Schultze and Orlikowski (2004) , who state that embedded relationships with customers are key in generating repeat business and economic advantage especially in B2B settings. Meeting the buyers' different EBS requirements also implies a service orientation. The capabilities of ICTs applications are not sufficient to guarantee successful EBS (Oliveira and Roth, 2012) . In this context, our findings are also useful for the growing number of manufacturers that aspire for differentiation through services (Neely, 2008) . While the literature has well documented the various compelling reasons for manufacturers to undertake servitisation (e.g. Schmenner, 2009; Dachs . 1., 2014; Baines and Shi, 2015) , many manufacturers who invest substantially in growing their service business often do not achieve the strategic and financial benefits that they would expect (e.g. Neely, 2008; Benedettini . 1., 2015) .
For example, Brown . 1. (2009) report that many B2B manufacturers are unprepared when they make the move into new territory, and fall into a number of traps such as introducing the services the wrong way. To address the challenges of servitisation from a buyersupplier dyadic perspective, Kreye . 1. (2015) examine the relationship between service complexity and the development of contractual and relational capabilities required to offer servitisation. Spring and Araujo (2013) contend that, in a manufacturing-oriented supply network, a manufacturer's service offering is not only determined by its own production capabilities but also its capabilities to orchestrate and access its network partners' capabilities. In accordance with our results, suppliers are well advised to focus on different dimensions of EBS based on their business relationships with individual buyers, as well as the buyers' ICTs applications. (Oliveira and Roth, 2012) . This is also emphasised by Weddle and Bullukian (2004) , who found that most failures of B2B projects were related to the fact that stakeholders had a "technology-only view" of B2B implementations. In addition, as the supplier increasingly outsources the provision of some EBS to professional service providers, such as marketing service and logistics service specialist companies, a common interpretation of EBS dimensions needs to be defined among the supplier, the buyer and service providers. This is particularly true when there are multiple service intermediaries. The large number of intermediary roles might complicate transactions between parties. The need for a common interpretation of business service dimensions is also relevant for co-produced B2B
servitisation (Raddats and Easingwood, 2010 and Löfberg et al., 2015) . Servitising manufacturers may outsource some servicing to an independent service provider, due to the complexity, risk and cost of providing through-life services for their own products, or involving taking over an end-user's entire process.
Conclusion and Further Research
The primary purpose of this study has attempted to understand the buyer's different EBS requirements and the factors influencing the buyer's requirements, and investigate the impact of EBSs requirements on future business relationship. Based on a questionnaire survey with UK telecommunication manufacturers, this research reveals that the types of supplier and the buyers' ICTs applications influence the buyer's EBS requirements, which also impact the buyer and supplier future relationship development. The findings here not only help suppliers to understand which service dimensions can meet the buyer's demands, but also assist buyers in their supplier development efforts to improve their future relationship.
It should be noted that certain characteristics of this research could be seen as limitations and thus provide extensions for future exploration. Firstly, this research is part of a wider program of research on EBS with the application of ICTs, which focused on inter-organisational business processes. There is a further need to investigate the extent to which ICTs influence EBS requirements and EBS requirements influence further relationship development. Secondly, Hypothesis 1 is partially supported. In addition to the ICTs intensity usage we discussed, there may be other contextual factors affecting the influence of buyers' ICTs applications on their EBS requirements for their LIS. Further research is needed to shed more light on this. Furthermore, the generalisability of our findings to other industry sectors requires further investigation. Further research could test our hypotheses using data from two distinct industry segments (e.g. low-tech and high-tech in tandem). Additionally, our study is limited in its ability to examine the development of a buyer-supplier relationship over time and constrain our capability to fully examine the dynamic nature of the relationship. Longitudinal data are needed to uncover all the dynamics of this complex relationship. Finally, our questionnaire was aimed at buyers only. The literature recognises that the buyer and the supplier have different expectations and perceptions about their business partnerships, and different requirements from their business partners (e.g. Nyaga et al., 2010; Krause and Ellram, 2014) . A dyadic approach including the supplier's view would lead to further insights.
